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7KLVPRGHO LVNQRZQDV$5,0$SGT S LV WKHQXPEHURI ODJJHG
YDOXHVRI\GLVWKHQXPEHURIWLPHV\LVGLIIHUHQFHGWRPDNHLWVWDWLRQDU\DQGT
LV WKH QXPEHU RI WKH ODJJHG YDOXHV RI WKH HUURU WHUP ,I WKH VHULHV LV DOUHDG\
VWDWLRQDU\ WKHQWKHPRGHOEHFRPHV$5,0$ STRU$50$ST7KLV
PRGHO LV XVHG WRH[SODLQIRUHFDVW WKH VHULHV WKDW LV DVVXPHG WR GHSHQGVRQ LWV
SDVW EHKDYLRU .HQQHG\  S %HIRUH IRUHFDVWLQJ D VHULHV E\ %R[
-HQNLQV%-RU$50$PHWKRGRORJ\ZHQHHGWRIROORZWKHVWHSVEHORZ
D6WDWLRQDULW\7HVW:HORRNDWWKHJUDSKRIWKHVHULHV,IVHULHVWHQGVWR
GULIW VRPHZKDW ZLWK QR REYLRXV PHDQ ZH VXVSHFW WKDW WKH VHULHV LV
QRQVWDWLRQDU\$WLPHVHULHVZLWKFRQVWDQWPHDQDQGFRQVWDQWYDULDQFHRYHUWLPH
LV FDOOHG VWDWLRQDU\ %HVLGHVZH H[DPLQH WKH VDPSOH DXWRFRUUHODWLRQ IXQFWLRQ
6$)RIWKHVHULHV$6$)WKDWGLHVGRZQYHU\VORZO\LVDQRWKHULPSOLFDWLRQRI
QRQVWDWLRQDULW\0RQWJRPHU\HWDOSS
 $IWHU DOO ZH FDQ UXQ'LFN\)XOOHU ') $XJPHQWHG') RU 3KLOOLSV
3HUURQWHVWVWRVHHLIWKHVHULHVLVVWDWLRQDU\,IWKHVHULHVLVIRXQGQRQVWDWLRQDU\
LWV ILUVW GLIIHUHQFH LV WDNHQ ,Q FDVH WKH VHULHV LV VWLOO IRXQG QRQVWDWLRQDU\ D
KLJKHU RUGHU LH VHFRQG RU WKLUG GLIIHUHQFH LV WDNHQ XQWLO VHULHV EHFRPHV
VWDWLRQDU\
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DQG 63$) RI WKH VHULHV DQG H[DPLQH WKH 6$) FRHIILFLHQWV U   DQG 63$)
FRHIILFLHQWVU B 7KHQXPEHUVRIODJVLQ6$)DQG63$)DUHWDNHQRQHWKLUGRU
RQHIRXUWKRIWKHVDPSOHVL]HLQSUDFWLFH
7KHFRHIILFLHQWVU  DQGU B WKDW OLHRXWVLGHWKHFRQILGHQFHLQWHUYDO
ZLOOGHWHUPLQHWKH$5SDQG0$T7KHFRQILGHQFHLQWHUYDOLVREWDLQHG
IURPWKHIRUPXODRI  Q# )RULQVWDQFHOHWXVDVVXPHWKHQXPEHURI
REVHUYDWLRQV LQDVHULHVEH6WDQGDUGHUURUDQGFRQILGHQFH LQWHUYDO LQ WKLV
FDVHZRXOGEHDQG UU B td  UHVSHFWLYHO\/HWXVDVVXPH
WKDWILUVWFRHIILFLHQWRI6$)U  LVVHFRQGFRHIILFLHQWRI6$)U Ł LV
ILUVWFRHIILFLHQWRI63$) U B  LVDQG WKDWDOORWKHU FRHIILFLHQWV DUH ORZHU
WKDQLQDEVROXWHYDOXHV7KHQWHQWDWLYHPRGHOZRXOGEH$50$IRU
WKLVVHULHVWKDWLVDVVXPHGWREHVWDWLRQDU\,QRWKHUZRUGVFRHIILFLHQWVRI6$)
 63$)  DQG 63$)  DUH VWDWLVWLFDOO\ GLIIHUHQW IURP ]HUR DW WKH 
FRQILGHQFHLQWHUYDO,QWKHLGHQWLILFDWLRQVWDJHZHVKRXOGWDNHLQWRDFFRXQWIRU
WKHVHDVRQDOLW\RIWKHVHULHVDVZHOO,IWKHUHLVVHDVRQDOLW\DQGQRQVWDWLRQDULW\LQ
WKH GDWD LW LV QHFHVVDU\ WR WDNH WKH ILUVW GLIIHUHQFH RI WKH DOUHDG\ VHDVRQDOO\
GLIIHUHQFHGGDWD(QGHUVSS
F(VWLPDWLRQ,QWKHH[DPSOHDERYHZHXVHWKHUHJUHVVLRQRIWKHVHULHV
RQ $5  0$  DQG 0$  1DPHO\
    HHH\P\ TTI ,IWKHVDPSOHPHDQRIWKHVHULHVLVVPDOO
HQRXJK LQFRPSDULVRQZLWKWKHREVHUYDWLRQVLQWKHVHULHVZHPD\QRW LQFOXGH
FRQVWDQW WHUP LQ UHJUHVVLRQ 0RQWJRPHU\ HW DO S V ,I WKHUH ZHUH
VHDVRQDOLW\DWTXDUWHUO\GDWDPRGHODERYHZRXOGEH
    HHH\\P\ TTII RU
 H\P\  I      HHH TTT (QGHUVSS
G'LDJQRVWLF&KHFNLQJ
L5HJUHVVLRQ UHVLGXDOV VKRXOGEHZKLWH QRLVH ,Q RWKHUZRUGV/MXQJ
%R[4VWDWLVWLFYDOXHRIWKHUHVLGXDOVVKRXOGEHOHVVWKDQFKLVTXDUHWDEOHGYDOXH
DWGHVLUHGVLJQLILFDQFHOHYHO
LL &RHIILFLHQWV RI $5 S DQG0$ T REWDLQHG IURP WKH UHJUHVVLRQ
VKRXOGEHVWDWLVWLFDOO\GLIIHUHQWIURP]HUR
LLL0RGHO VKRXOG EH SDUVLPRQLRXV WKDW LV LQ LWV VLPSOHVW IRUP 7KLV
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:H FDQ H[WHQG WKH EDVLFVLPSOH (6 HTXDWLRQ WR DQ HTXDWLRQ WKDW
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FRPSRQHQW,QPXOWLSOLFDWLYHPRGHOPDJQLWXGHVRIVHDVRQDOIDFWRUJURZDORQJ
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, XVHG WKH PRQWKO\ GDWD RQ LQWHUHVW UDWHV RQ GHSRVLWVWZHOYH PRQWK
 DQG LQGXVWULDO SURGXFWLRQ LQGH[  7KH VRXUFH IRU WKHVH
VHULHVLV&HQWUDO%DQNRI7XUNH\(OHFWURQLF'DWD'HOLYHU\6\VWHP(''67KH
GHILQLWLRQV IRU LQWHUHVW UDWHV DQG SURGXFWLRQ LQGH[ LQ WKH VRXUFH DUH
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&RUUHORJUDPVDQG')$')WHVWVRI WKHVHULHVZLOOKHOSXVWRVHHZKHWKHU ,17
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$OO')WHVWUHVXOWVVKRZWKDW',17LVVWDWLRQDU\DWOHYHO4VWDWLVWLFV
LQGLFDWH WKDWZH GR QRW QHHG WR DGG fg; h'  WR DQ\ RI') HTXDWLRQV DERYH LQ
7DEOH D )LJXUH ,9D JLYHV 6$) WKDW LV QRW G\LQJ VORZO\ DQG 4 VWDWLVWLF
YDOXHRI',17IRUODJLVZKHUHDVFKLVTXDUHYDOXHIRUGIDWLV
7KHVH LQGLFDWRUV DOVR D YHULILFDWLRQ IRU VWDWLRQDULW\ RI WKH',17 WLPH
VHULHV 1H[W VWHS LV WKH LGHQWLILFDWLRQ RI GLIIHUHQFHG ,17 E\ WKH KHOS RI
FRUUHORJUDPV6$)DQG63$)JLYHXVLQLWLDORUWHQWDWLYHPRGHOLQZKLFKWKH$5
DQG0$WHUPVFRUUHVSRQGWKHU iji DQGU i WKDWH[FHHG WKHFRQILGHQFHLQWHUYDORI
+HQFHWKHPRGHOKHUHDWVHFRQGFROXPQLVWKHWHQWDWLYHPRGHO
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7KH YDOXHV RI HVWLPDWHG SDUDPHWHUV W VWDWLVWLFV LQ SDUHQWKHVHV
VWDQGDUG HUURU RI UHJUHVVLRQ VH5 VXPRI VTXDUHG UHVLGXDOV 665$NDLNH
LQIRUPDWLRQFULWHULRQ$,&6FKZDUW]%D\HVLDQFULWHULRQ6%&4VWDWLVWLFIRU
WKHDXWRFRUUHODWLRQRI WKHQ UHVLGXDOV DQG VLJQLILFDQFH OHYHOVRI4VWDWLVWLF LQ
SDUHQWKHVHVDUHJLYHQLQ7DEOHE
$W VHFRQG FROXPQ H[FHSW FRQVWDQW DQG $5  DOO DUH VWDWLVWLFDOO\
VLJQLILFDQWDW OHYHO$W WKLUGFROXPQH[FHSW FRQVWDQW DQG$5 DOODUH
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IRXQG VLJQLILFDQW  $OO SDUDPHWHUV DW FROXPQ IRXU H[FHSW $5  DUH DOVR
VWDWLVWLFDOO\VLJQLILFDQW
Ñ;Ò"Ó ÔÕwÓ Ö ×LÓ Ö Ó
 
)LUVWPRGHO DW VHFRQG FROXPQZRXOG EH D WHQWDWLYHPRGHO 7KH RWKHU
WZRPRGHOVKHQFHDUHDOWHUQDWLYHPRGHOVWREHWHVWHG,QWHUPVRIJRRGQHVVRI
ILWPHDVXUHV$5,0$PRGHOVHHPVWKHEHVWWREHIRUHFDVW7KHUHIRUH




([SRQHQWLDO VPRRWKLQJ SURFHGXUH FRQVLGHUV WKH QLQH SRVVLEOH
H[SRQHQWLDOVPRRWKLQJWHFKQLTXHVLQD WUHQGDQGRUVHDVRQDOPRGHO1RWUHQG
OLQHDU WUHQG RU H[SRQHQWLDO WUHQG QR VHDVRQDO DGGLWLYH VHDVRQDO DQG
PXOWLSOLFDWLYH VHDVRQDO 5$76   5$76 FKRRVHV WKH EHVW RQH
DPRQJRWKHUSRVVLELOLWLHVRQWKHEDVLVRIOHDVWVXPRIVTXDUHVDQGOHDVW6FKZDU]
FULWHULRQ7DEOHV D DQG E JLYHV WKH XOWLPDWH EHVW FKRLFHV IRU ,17 DQG ,3
7KHVH WLPH VHULHV WKHQZLOO EH IRUHFDVW VHFWLRQ9, E\ H[SRQHQWLDO VPRRWKLQJ
SURFHGXUHE\XVLQJWKHLQIRUPDWLRQREWDLQHGIURPWKHVHWDEOHVEHORZ
7DEOHD([SRQHQWLDO6PRRWKLQJ0RGHO6HOHFWLRQIRU,17
75(1' 6($621$/ 6XP6TXDUHV 6FKZDU]
1RQH 1RQH  
1RQH $GGLWLYH  
1RQH 0XOWLSOLFDWLYH  
/LQHDU 1RQH  
/LQHDU $GGLWLYH  
/LQHDU 0XOWLSOLFDWLYH  
([SRQHQWLDO 1RQH  
([SRQHQWLDO $GGLWLYH H 
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1RQH 1RQH  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1RQH $GGLWLYH  
1RQH 0XOWLSOLFDWLYH  
/LQHDU 1RQH  
/LQHDU $GGLWLYH  
/LQHDU 0XOWLSOLFDWLYH  
([SRQHQWLDO 1RQH  
([SRQHQWLDO $GGLWLYH  
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 QD  
QDQRWDYDLODEOH
7DEOHE)RUHFDVW9DOXHVRI,3
 $FWXDOYDOXHV )RUHFDVWE\$5,0$ )RUHFDVWE\(VPRRWK
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   
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   
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   
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 QD 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 QD  
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 QD  
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QDQRWDYDLODEOH





$5,0$ DQG H[SRQHQWLDO VPRRWKLQJ SURFHGXUHV WR IRUHFDVW PRQWKO\ LQWHUHVW
UDWHVDQGLQGXVWULDOSURGXFWLRQLQGH[)LUVWYDULDEOHLQWHUHVWUDWHVLVRQHRIWKH
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IDL] RUDQODUÕQÕQ NDEXO HGLOHELOLU ELU VHYL\H\H GúUOPHVL YH WRSODP UHWLPGH
VDELWELUE\PHQLQVD÷ODQPDVÕGÕU%XoDOÕúPDQÕQDPDFÕKNPHWLQ\ÕOÕ
LoLQ LOJLOL KHGHIOHUL JHUoHNOHúWLULS JHUoHNOHúWLUHPH\HFH÷LQL J|UHELOPHNWLU %X
DPDoODEXoDOÕúPDGDPHYGXDWIDL]RUDQODUÕYHVDQD\LUHWLPHQGHNVLQLQD\OÕN
JHOHFHN GH÷HUOHULQL WDKPLQ HWPHN LoLQ %R[-HQNLQV YH H[SRQHQWLDO VPRRWKLQJ
PHWRGODUÕ NXOODQÕOPDNWDGÕU 7DKPLQ VRQXoODUÕ IDL] RUDQODUÕQÕQ GúPH
H÷LOLPLQGH YH VDQD\L UHWLP HQGHNVLQLQ \NVHOPH H÷LOLPLQGH ROGXNODUÕQÕ
J|VWHUPHNWHGLU %|\OHFH NXOODQÕODQ WDKPLQ WHNQLNOHUL KNPHWLQ E\N
RODVÕOÕNOD WHPHO KHGHIOHULQL  \ÕOÕ LoLQ JHUoHNOHúWLUHELOHFH÷LQL
GR÷UXODPDNWDGÕU
5()(5(1&(6
$1'(5621 5 'DYLG '(11,6 - 6ZHHQH\ DQG 7+20$6 $ :LOOLDPV
 6WDWLVWLFV IRU %XVLQHVV DQG (FRQRPLFV Z [  (GLWLRQ :HVW
3XEOLVKLQJ&RPSDQ\1HZ<RUN
&%7 (''6 KWWSWFPEIWFPEJRYWUFJLELQIDPHFJL"FJL FEWZHE
	',/ 8.$XJXVW
'$1,(/ : :D\QH DQG -$0(6 & 7HUUHOO  %XVLQHVV 6WDWLVWLFV IRU
0DQDJHPHQWDQG(FRQRPLFV Z [ (GLWLRQ+RXJKWRQ0LIIOLQ&RPSDQ\
%RVWRQ7RURQWR
'2$1 $ 7KRPDV 5$76 8VHU¶V 0DQXDO 9HUVLRQ   \#]  3ULQWLQJ
(VWLPD(YDQVWRQ,/
Ñ;óô>õö/Ò÷/ø Ó ù×DúûÒﬂö/ô>óFü Òô{×ﬃõø ÷ 
 





.(11('< 3HWHU  $ *XLGH WR (FRQRPHWULFV  ^ ]  (GLWLRQ %ODFNZHOO
3XEOLVKHUV2[IRUG8.
0217*20(5<&'RXJODV/<1:22'$-RKQVRQDQG-2+16*DUGLQHU
)RUHFDVWLQJ	7LPH6HULHV$QDO\VLV \ﬂ] (GLWLRQ0F*UDZ+LOO
,QF1HZ<RUN,QWHUQDWLRQDO(GLWLRQV
